CRITICAL ITEMS LIST

PROJECT: SRHS

SYSTEN: BACK-UP

______ ASS'Y NOM - ASS'Y P/H: SHEET:
T TrER NARE_ qQiY_ & TATLURE WODE FAILURE EFFECT HOMR / FUNC.
REF . REV. ORAMING REF. AND on /1R I RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END ITEN CRITICALITY
4540 3 POMER SIGNAL MOOE : THE JOINT AOTOR DESIGN FEATURES
CONTROLLER LOWER THAN WILL BAIVE AT A | -----oemmmeeeo
SCHEMATIC DEMANDED LOKER RATE OR
256173 ROTOR HILL STOP. THE DESIGH UTILIZES PAOVEN CIRCUIT TECHNIQUES AND IS
qQry-1 VOLTAGE INPLEMENTED USING CMOS LOGIC DEVICES.
OUTPUT, HORST CASE
---------- CROS DEVICES OPERATE AT LOM POMER AND MEMCE DO MOT EXPER{ENCE
CAUSE(S): BACKUP SIGMIFICANT OPERATING STRESSES. THE TECHNOLOGY IS MATURE  AKD
{1y FALSE INOPERATIVE . DEVICE RELIABILITY HISTORY 1S MELL DOCUNCNTED. ALL STRESSES
OUTPUT FRORM ARE ADDITIONALLY REDUCED BY DCRATING THE APPROPRIATE
CSA DECODER PARAMETERS IN ACCORDANCE WITH SPAR-AMS-PA_003. SPECIAL
CCT. REDUNDANT PATHS HANODL ING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE TO

HEDA NN
SINGLE AND
DIRECT

PHLLLUUL UAMALE/ 3IHL 3> LUL B ELLLINUSIATIL B SLHARLE .

ALL RESISTORS AND CAPACITORS USED IM THE DESICM ARE SELECTED
FRON ESTABL ISHED RELIABILITY (ER) TYPES. LIFE EXPCCTANCY IS
INCREASED BY ENSURINC THAT ALL ALLOWASLE STRESS LEVELS ARE
DERATED IN ACCORDANCE MiTH SPAR-RNS-PA_001. ALL CERANIC AND
ELECTROLYTIC CAPACITORS ARE ROUTYNELY SUBJECTED TO
RADIOGRAPHLIC INSPECTION.

THE SIGNALS FROM THE GDA CONNECTOR ARE HARD WIRED TO THE PONER
SIGMAL COMTROLLER BOARD.
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CRITICAL ITEMS LIST

PROJECT: SRAS

SYSTEN: BACK-uUP
e

HLBA NI NG

SINGLE AND
DIRECT

—_— pp——— ASS*'Y MONM ASS'Y P/N: SHELET:
THEA NARE . TRILURE MOOE FAILURE EFFECT HOMR / FUNC.
AEF . REV. DRAMING REF. AND oN 2718 I RATIONALE FOR ACCEPTANCE
DESIGHATHON CAUSE END ITER CRITICALITY
4540 ] POMER SIGNAL MOOE : THE JOINT MOTOR ACCEPTANCE TESTS
CONTROLLER LOMER THAN MILL DRIVE AT A | -------omoeeoo-o
SCHEMATIC DENANDED LONER RATE OR THE BOA IS ACCEPTANCE TESTED FOR THE FOLLOMING ENVIROMMENTS AS .
25617117 BOTOR HILL STOP, AN SAU.
QTY -1 VOLYAGE
QUTPUT. HORST CASE 0 VIBRATION: LEVEL AWD DURATION - REFERENCE TABLE 4
CAUSE(S): BACKUP 0 THERMAL : +10 DECREES € TO - 25 DECREES € {1 }/2 CYCLES)
(1) FALSE INOPERATIVE . .
QUTPUT FROM THE BDA IS INTEGRATED INTO THE SHOULDER JOINT ANG EXPOSID TO
CSA DECODER THE JOINT ACCEPTANCE ENVIRONMENTS (VIBRATION AND THERMAL
CCr. REDUMDANT PATHS VACUUN) .

THE SHOULOER JOINT 1S THEREAFTER TESTED AS PART OF THE RMS
SYSTEN TESTS (TPSI6 ANS STRONGBACK AND TPSS2 FLAT FLOOR TESTS)
HHICH VERIFIES THL ABSENCE OF THE FAILURE MODE.

QUALIFICATIOM TESTS |

THE BOA HAS BEIM QUALIFICATION TESTED TO THE FOLLOWING
EMVIROHNENTS AS AN SRU. THE BDA 1S FURTHER TESTED ON THE
SHOULDER JOINT QUALIFICATION TESTING.

O VIBRATION: LEVEL AND DURATION - REFCRENCE TABLE 4
G SHGCK : 20G/1IMS - ] AXES {6 DIRECTIONS}
0 THERMAL: +8) DEGREES C TO -36 DECRCES € (8§ CYCLES)
I % 10%%6 TOAR.
0 HUMIDITY:  TEST IN SHOULDER JOINT HUNIDITY TEST
0 EnC: MIL-STD-46) AS MODIFIED BY SL-E-0002 (TESTS

CE0l CEG3, CSO) CS02, CSO06, REO),
AED2 (N/B), ASDI)

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALL VEWICLES) JSC 156987
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CRITICAL ITEMS LIST

PROJECT: SANS

ASS'Y NONENCLATORE: WACK-UP

SYSTEM: BACK-UP

ass'y P/R: SHEET:

- "

CSA DECODER
€CT.

REDUNDANT PATHS
LTLEYETL T
SINGLE AND
DIRECT

1 TAEA WANE_ OTV_ 1 FAILURE WOOL FAILURE EFFECT HDHR / FUNC.
REF . REV. DRAMING REF. AND on 2/1R l RATIOMALE FOR ACCEPTAMCE
DESIGHATION CAUSE END ITER CRITICALITY
4540 I PONER SIGHAL MO0E : THE JOINT WOTOR QA/ INSPECT10MS
CONTROLLER LONER THAW MILL DRIVE AT A | ----mmmmm=smes
SCHEHATIC DENANDED LOMER RATE OR
2563737 RnOTOA HiLL STOP. UKITS ARE MANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
qQrY-1 VOLTAGE THESE COMTROLS ARE EXERCISED THROUGHOUT DESIGM
ouTPUT, HORST CASE PROCUREMENT . PLANMING . RECEIVING, PROCESSIMG, FABRICATION,
---------- ASSEMBLY . TESTING AND SHIPPING OF THE UNMITS. HAMDATORY
CAUSE(S): BACKUP INSPECTION POINTS ARE EMPLOVED AT VARIOUS STAGES OF
(1) FALSE INOPERATIVE. FABRICATION ASSEMBLY AND TEST. GOVERNMENT SOURCE
QUTPUT FROA INSPECTEON 1S INVOKED AT VARIOUS CONTROL LEVELS.

EEE PAATS INSPECTION (S PERFORMED AS REQUIRED 8Y
SrAR-KMAS-TA.UUS. EALH LEL PARF 13 UUALIFIELD AC Ine FARE LLveL
TO THE ACQUIRENENTS OF TWE APPLICASBLE SPECIFICATION. ALL EEE
PARTS ARE 100% SCREENED AND BURMED 1M AS A MIMIBUN_ AS
AEQUIRED BY SPAR-RAS-PA. 001 BY THE SUPPLIER. ADDITIONALLY .
EEE PARTS ARE 100% RE-SCREENED IM ACCORDAMCE WiTH
REQUIR[H[ﬂIa‘ BY AM INDEPENDENT SPAR APPROVED TESTING
FACILITY. DPA IS PERFORMED AS RCQUIRED BY PA.00] ON A RANDOMLY
SELECTED SK OF PARTS_ MAXINUM S PIECES MINInUM 1 PIECES FOR
EACH LOT NUMBER/DATE CODE OF PARYS RECEIVED.

WIRE IS PROCURED TO SPECIFICATION MIL-M-Z275% OR MiL-W-01381

AND INSPECTED AND TESTED TO NASA JSCNBOAD STANDARD MUMBER 954.

RECEEVIMG INSPECTIOM VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED iN THE PROCUREMENT DOCUMENTS_ THAT MO PHYSICAL
DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE

RECE IVING DOCURENTS PROVIDE ADEQUATE TRACEABILITY INFORRATION
AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

PARTS ARE FMSPECTED THROUGHOUT MWANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE WANUFACTURING STACE COMPLETED. THESE
INSPECT10NS INCLUDE,

PRINTED CIACUIT BOARD INSPECTION FOR TRACK SEPARATION  DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES.

COMPOMEMT MOUNTING INSPECTION FOR CORRECT SOLDERING. WIAE
LOOP ING . STRAPPING  ETC. OPERATORS AWD INSPECTORS ARE TRAINED
AND CERTIFIED TO WASA NHB S300.4(3A} STANOARD, AS MODIFIED

8Y JSC 08000A.

CONFORMAL COATYNG INSPECTION FOR ADEQUATE PROCESSING 5
PERFORMED USING ULTRAVIOLET LICHT TECHNIQUES.

POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
HORKNANSHIP (SPAR/GOVERNMENT AEP. WANDATOAY IMSPECTION POINT)

P.C. 8D. INSTALLATION INSPECTION CHECK FOR CORRECT BOARD
INSTALLATION, ALICKMENT OF BOARDS  PROPER CONNECTOR CONTACT
MATING  WIRE ROUTING, STRAPPING OF WIRES ETC.

PRE-CLOSUME INSPECTLON_ WORKMANSHIP AMD CLEAML INESS
{SPAR/COVEANRENT REP. - MANOATORY INSPECTION POINT)

PRE-ACCEPTANCE TEST IMSPECTION MHICH IMCLUDES AN AUDST oF
LOMER TIER INSPECTION COWPLETION AS BUILT CONFIGURATION
VERIF ICATION TO AS OESIGN ETC. (NMANDATORY INSPECTION POINT).
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CRITICAL ITEMS LIST

PROJECT: SANMS

SYSTEN: BACK-UP

------- - AsS*Y wOWERCLAYORE: BACK-UP Ass*y p/R: SHEET: 4
T HEA WARNE_ QIY_ & FATLURE WODE TATLURE EFFECT HOWR /7 FUNC.
REF . AEV. DRANING AEF, AND on 2/ 1R | RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALITY
4540 3 POMER SIGNAL MODE : THE JOINT MOTOR :
- CONTROLLER LOMER THAN WILL DRIVE AT & A TEST READINESS Riv .ty {TRR) MHICH INCLUDES VERFICATION OF
SCHEMATIC DEMANDED LOMER AATE OR TEST PERSONNEL, TEST DOGUMENTS. TEST EQUIPHENT CALIBRATION/
25617137 nOYOR MILL STOP. VALIDATION STATUS AND HARDMARE CONFEGURATION 1S COMVENED BY
aQr-i VOLTAGE QUALITY ASSURANCE IN CONJUNCTION WITH ENG(MEERING
OUTPUT. WORST CASE AELIABILITY CONF IGURATION COMTROL, SUPPLIER AS APPLICABLE
---------- AND THME GOVENMENT REPRESENTATIVE PRIOR TO THE START OF ANY
CAUSE(S): BACKUP FORMAL TESTING {ACCEPTANCE OR QUALIFICATION).
(1} FALSE {NOPERATIVE .
OuUTPUT FRON ACCEPTANCE TESTING {ATP) INCLUDES ANGIENT PERFORMANCE

CSA DECODER
CCT.

REDUNDANT PATHS
LI, LR YT M
SIHéLE AMD
DIRECT

THERANAL AMD VIBRATION TESTEING, (SPAR/GOVEAWNEWT REP. -
MANDATORY INSPCCTION POINT).

INTEGRATION OF UNIT TO JOIMT SARU - INSPECTIONS INCLUDE
GROUNDING CHECKS  CONNECTORS FOR GENT OR PUSHBACK
CONTACTS | VISUAL, CLEANLINESS INTERCOMKICT WIRING AND
POMER UF TEST TO THE APPROPRIATE JOINT INSPECTION TEST
PROCEDURE (1TP) ETC.

JOINT LEVEL PRE-ACCEPTANCE TEST IMSPECTION INCLUDES AN
AUDIT OF LOWER TIER IMSPECTION COMPLETION, AS BHiLT
CONF IGURATEON VERIF ICATION TO AS DESIGN ETC.

JOUNT LEVEL ACCEPTAMCE TESTING (ATP) INCLUDES AMBIMET,
VIBRATION AN THERMAL -VAC TESTING.
(SPAR/GOVERNRENT REP. - MANDATORY INSPECYION POINT).

SRMS SYSTENS INTEGRATION  THE INTEGRATION OF MECHANICAL ARA
SUBASSEMBLIES AMD THE FLIGHT CABYNM EQUIPRENT TO FORN THE SANS.
IMSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGAATION HHICH
INCLUDES GROUMGING CHECKS  THRY WIRING CHECKS. WIRING ROUTING,
INTERFACE COMMECYORS FOR BENT OR PUSH BACK COMTACTS ETC.

SRAS SYSTEWS TESTINC - STRONGBACK AND FLAT FLOOA ANBIENT
PERFORMANCE TEST. (SPAR/GOVERMMENT REP. - WANDATORY INSPECTiION
POINT)
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APPROVED BY: DATE:




CRITICAL ITEMS LIST

PROJECT: SRAS

SYSTEN: BACK-UP

QUTPUT FRON
CS5A DECODER
CCT.

REDUNDANT PATHS
Hefa by
SINGLE AND
DIRECT

- ASS'Y NOM - ASS'Y P/N: SHEET: 3
T fhiA NANE_ QTY_ I FAILURE MODE FAILURE EFFECT HOUR / FUNC.
REF . AEV. ORAWING REF. AND oM /1R I RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEM CRITICALITY
4540 ] POHER SIGNAL MOOE : THE JOINT ROYOR FAILURE HISTORY
CONTROLLER LOMER THAN WILL DRIVE AT A | = ----------m--e-
SCHERATIC DEMANDED LOWER RATE OR
25631737 MOTOR HILL STOP. THERE HAVE BEEM NO FAILURES ASSOCIATED WITH THIS FAILURE
qQrY-) VOLTAGE MODE OM THE SANS PROGRAM.
ourTPyT. WORST CASE
CAUSE(S): BACKUP
{1) FALSE INOPERATIVE .

PREPARED OY; PFWQ
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CRITICAL ITEMS LIS

PROJECT: SRAS

SYSTEM: BACK-UP
T

——— - ASS'Y NOM - ASS'Y P/N: SHEET: -3
THEA WANE, L] TAILURE MODE FAILURE EFFECT HDWR ] FURC.
REF. REY. ORAMING REF. AND ON 2/1R RATIONALE FOR ACCEPTAMCE
DESIGNATICN CAUSE - END ITEM CRITICALITY
4540 ] PFONER SIGNAL MODE : THE JOINT MOTOR OPERATIONAL EFFECTS
CONTROLLER LOMER THAM WILL ORIVE AT A | e--eemoemm
SCHERATIC OEMANDED LONER RATE OR .
25637317 KOTOR NILL STOP. LOSS OF NEXT REDUMDANT PATH RESULTS IN BEING ONE FAILURE AMAY
QrY-t VOLTAGE FRON INABILITY TO CRADLE ARN.
ouTPUT. HORST CASE JOINT MILL NOT ORIVE IN BACKUP ONCE PRIMARY MODES HAVE FAILED
---------- THE BACKUP STANOBY SYSTCM WILL MOT PROVIDE THE CAPABILITY TO
CAUSE(S): BACKUP CRADLE THL ARN. ARN CAN BE JETTISONED.
(1) FALSE INOPERATIVE .
OUTPUT FROM CREM ACTION

CSA DECODER
€Ly,

REDUNDANT PATHS
nefininrne

SINGLE AND
DIRECY

PERFORA AN LVA TO STON THE ARM OR JETTISOM.

CREM TRAINING

ARR SHOUL& NOT B8E MANEUVERED TO POSITION WHERE JETTISOM CANNOT
BE SAFELY PERFORMED.

SCREEN FALILURES

OPERATE AMY JOINT IN BACKUP.
VERIFY JOINT ROTION.

ONRSD OMLIME INSTALLATEOM

OPERATE MAIST ROLL.
VERIFY JOINT MOTION.
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